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Abstract:
CIVE 361-Highway Engineering is a required course for all civil engineering majors at the University of
Nebraska-Lincoln. The course is an introduction to transportation engineering covering vehicle and
driver characteristics, geometric design, traffic operations, and transportation planning. The contents of
this published course portfolio are for the Spring 2022 semester offering of CIVE 361. This course is
used for formative assessment of ABET student outcomes 1, 2, 3 and 7. The alignment of the
assessments used in the course and the ABET SOs were examined. Open educational resources (OERs)
have been developed for this course. Data collected in 2020 was examined for the effectiveness of the
OER material. More work on OER curation is likely needed. This course uses lower stakes assessments
of six quizzes instead of two or three major exams. Practice quizzes are also used to help students
prepare for the quizzes. The practice quizzes do seem to generally increase student performance on
quizzes but with diminishing returns for the number of times a practice quiz is attempted. Students like
the practice quizzes so they will stay but they will stay with only a limited number of attempts allowed.
Keywords: Highway engineering, transportation engineering
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Memo 1: Overview of the Course
Objectives of the Peer Review Course Portfolio
I've chosen CIVE 361-Highway Engineering as my course to focus on as it is one of our required courses
and I expect to teach it for the next several years. The key questions/goals I'm thinking about
specifically are
1. How can I better align my course assessments with our ABET accreditation process?
2. Do students perform similarly with OER materials compared with a traditional textbook?
3. Do practice/formative quizzes help students perform better on summative quizzes
4. What can I take away from developing a course portfolio that can help me be a better teacher
and help my department improve its evaluation of teaching?
ABET is the accrediting organization for engineering programs. The civil engineering BS degree at UNL is
currently accredited. To maintain accreditation, programs must show how students are meeting specific
student outcomes through the civil engineering curriculum. These outcomes are:
1. an ability to identify, formulate, and solve complex engineering problems by applying principles
of engineering, science, and mathematics.
2. an ability to apply engineering design to produce solutions that meet specified needs with
consideration of public health, safety, and welfare, as well as global, cultural, social,
environmental, and economic factors.
3. an ability to communicate effectively with a range of audiences.
4. an ability to recognize ethical and professional responsibilities in engineering situations and
make informed judgments, which must consider the impact of engineering solutions in global,
economic, environmental, and societal contexts.
5. an ability to function effectively on a team whose members together provide leadership, create
a collaborative and inclusive environment, establish goals, plan tasks, and meet objectives.
6. an ability to develop and conduct appropriate experimentation, analyze and interpret data, and
use engineering judgment to draw conclusions.
7. an ability to acquire and apply new knowledge as needed, using appropriate learning strategies.
My first goal for this course this semester is to better align my course assessments with student
outcomes 1, 2, 3, and 7.
My second goal is to look more closely at the text materials I’m using for this course. I’ve moved to
open educational resource (OER) materials from a traditional textbook and I’m interested in trying to
better understand the effectiveness of these over a traditional textbook.
Starting in Spring 2020 (before we had to deal with COVID), I switched from two high-stakes exams (one
midterm and one final) to six lower-stakes quizzes. I also added in practice quizzes. I’d like to better
understand how use of the practice quizzes relates to the quiz scores. This is my third goal.
My fourth goal is for me to better understand what a course portfolio is and how I could help more
faculty in our department document their teaching efforts through course portfolios. I want to better
understand teaching/course portfolios as we work to do a better job of evaluating teaching in our
department. As our Associate Chair for Undergraduate Programs, I want to help our faculty be better at
thinking about their teaching and help them better handle the assessment work that is part of our ABET
continuous improvement process. I think a course portfolio is important in this effort.
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Description of the Course
Course Goals
My goals for this course are 1) get students interested in transportation engineering, 2) prepare
students to do well on the transportation portion of the Fundamentals of Engineering exam that they
must take and pass as part of the requirements to be credentialed as an "Engineer in Training" (hard to
nearly impossible to get an entry engineering job without being an EIT), 3) assess ABET student
outcomes for use in our accreditation process, and 4) prepare students for success in follow on elective
courses in transportation engineering.
Course Learning Outcomes
1. List challenges face transportation engineers (Module 1)
2. Describe the characteristics of drivers, pedestrians, vehicles, and traffic (Module 2)
3. Analyze and design safe basic geometric elements of roadways (Modules 3-5)
4. Analyze roadways for adequate capacity to safely handle the predicted demand (Modules 6-8)
5. Analyze traffic control systems for their ability to safely handle the predicted demand; design safe
traffic control systems (Module 9)
6. Explain how transportation engineers plan for society’s future transportation needs (Module 10)
Module by module learning outcomes:
Module 1 – Transportation Challenges
• Describe challenges currently facing transportation professionals
Module 2 – Characteristics of Drivers & Vehicles
• Drivers, pedestrians, and bicyclists
o List and describe important characteristics of drivers, pedestrians, and bicyclists
o Explain why we don't use averages to describe drivers, pedestrians, and bicyclists
o Define and apply the use of the 15th percentile or the 85th percentile as appropriate
• Vehicles
o List and describe important characteristics of vehicles
o Explain why we don't use averages to describe vehicles
o Define a design vehicle
o Explain what off-tracking is
• Stopping distance
o Define and apply the concept of perception-reaction time
o Explain the relationship between perception-reaction time, braking distance and
stopping sight distance
o Define stopping sight distance in terms of distance covered during perception-reaction
time and the braking maneuver
o Apply the concept of stopping sight distance
o Compute perception-reaction time, braking distance and stopping sight distance using
the AASHTO formula
o List the assumptions embedded in the AASHTO stopping sight distance formula
Module 3 – Highway Design Overview & Cross-sections
• List factors affecting highway design
• Define functional classification of roadways
• Contrast land access and traffic mobility in terms of functional classification
• Define design criteria
• Name and define the three components of the geometric design of highways
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o

Cross-sections
Vertical alignment
Horizontal alignment
• List and define components of highway cross sections
• Discuss how cross section design elements vary by functional classification and modes of traffic
accommodated
Module 4 – Highway Design Vertical Curves
• Define vertical curve parameters
• Compute the elevations of different points along a vertical curve
• Determine stationing of different points along a vertical curve
• Identify the high/low points of a vertical curve
• Determine sight distance provided by the geometry of the curve for
o Crest curves
o Sag curves
o Vertical curves with overhead obstructions
• Design a vertical curve considering
o Safety
o Economy
o Comfort
Module 5 – Highway Design Horizontal Curves
• Horizontal curves and curve parameters
o Define and distinguish between simple curves, spiraled curves, and compound curves
o Define horizontal curve parameters
o Define superelevation and side friction
o Identify reasonable ranges for superelevation and side friction on highways
o Define the degree of curve and relate it to the radius
• Horizontal curve formulas
o Understand the Basic Horizontal Curve Formula
o Explain the relationship between the Basic Horizontal Curve Formula and the Simplified
Horizontal Curve Equation
o Explain why highways are designed using the Simplified Horizontal Curve Equation
o Distinguish between and determine when to use the Basic Horizontal Curve Formula and
the Simplified Horizontal Curve Equation
o Determine the minimum radius of a horizontal curve
• Horizontal curve sight distance
o Determine the sight distance provided by the geometry of the horizontal curve
o Determine the distance from a sight obstruction
• Design a horizontal curve considering safety and comfort
• Stationing
o Define the unit of a station
o Compute distances between points on the centerline of a roadway from stationing
o Explain how stationing is adjusted along a horizontal alignment
o Determine stationing of different points along a horizontal curve
Module 6 – Traffic Characteristics
• Interpret time-space diagrams of vehicle trajectories
• Define traffic variables based on vehicle trajectories
• Compute headway, spacing, volume, and flow rate from vehicle trajectories
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Explain the difference between space-mean speed and time-mean speed and identify the
correct speed to use
Module 7 – Traffic Models: Theory
• Define the three basic variables of traffic – speed, flow rate and density
• Define and use the basic relationship of traffic flow
• Define free-flow speed, jam density, and capacity
• Identify traffic flow parameters of free-flow speed, jam density, capacity, speed at capacity, and
density at capacity on a
o Speed vs. density diagram,
o Speed vs. flow diagram, and
o Flow vs. density diagram
• Determine traffic flow parameters for the assumptions of
o Linear relationship between speed and density
Module 8 – Traffic Models: Application-Capacity Analysis
• Explain and apply the concept of Level of Service (LOS)
• Explain how traffic variability is described and accounted for by the Highway Capacity Manual
(HCM)
• Define and correct use Highway Capacity Manual terminology
• Use Basic Freeway Segments procedures to analyze and design highways
Module 9–Traffic Signals: Isolated Pretimed Signals
• Describe common arterial street and intersection problems
• Represent traffic flow at a signalized intersection
• Sequence and control movements at signalized intersections
• Select appropriate yellow and red clearance intervals
• Determine the capacity of an approach
• Analyze the sufficiency of capacity at a signalized intersection
• Determine delay at and the level of service of a signalized intersection
• Compute cycle length and split times
• Develop a signal timing plan for a signalize intersection
Module 10 – Transportation Planning
• Explain what latent demand is and why it’s important to transportation engineers
• Describe the concept of complete streets
• Determine mode choice using a basic logit model
• Connect the challenges currently facing transportation professionals to this course’s modules
Term paper
• Work through a series of small exercises to develop and answer a question about transportation
• Reflect on strategies you used to acquire new knowledge through the process of developing and
answering a question about transportation
• Communicate your findings through a written report
• Reflect on what you learned about communicating your findings through a written report
ABET Student Outcomes
ABET is the accrediting organization for engineering. A key part of accreditation is showing how
students are meeting each of the seven student outcomes that are shown in the first column of Table 1.
The second column indicates which ABET student outcomes are being assessed in this course.
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Table 1 – ABET Student Outcomes Assessed in CIVE 361
ABET Student Outcomes
1) an ability to identify, formulate, and solve
complex engineering problems by applying
principles of engineering, science, and
mathematics
2) an ability to apply engineering design to produce
solutions that meet specified needs with
consideration of public health, safety, and
welfare, as well as global, cultural, social,
environmental, and economic factors
3) an ability to communicate effectively with a range
of audiences
4) an ability to recognize ethical and professional
responsibilities in engineering situations and
make informed judgments, which must consider
the impact of engineering solutions in global,
economic, environmental, and societal contexts
5) an ability to function effectively on a team whose
members together provide leadership, create a
collaborative and inclusive environment, establish
goals, plan tasks, and meet objectives
6) an ability to develop and conduct appropriate
experimentation, analyze and interpret data, and
use engineering judgment to draw conclusions
7) an ability to acquire and apply new knowledge as
needed, using appropriate learning strategies.

Assessed in CIVE 361 with evidence
identified
Homework for Modules 2-9

Homework for Modules 4 & 5 (safety, social,
environmental, and economic factors)

Term paper– communicating with peers and
general public
Outcome not assessed in CIVE361

Outcome not assessed in CIVE361

Outcome not assessed in CIVE361

Term paper – acquiring new knowledge
evidence from library work, appropriate
learning strategies evidence from weekly
reflections

Context
Highway Engineering is a required 3 credit junior level course in the civil engineering major. This is a
survey course for the general field of transportation engineering with a focus on highway engineering.
This course is offered once a year in the spring semester and typically meets twice a week for 75
minutes.
Enrollment/demographics
We offer two sections of this course. One section is offered on the City Campus in Lincoln and the other
is offered on the Scott Campus in Omaha. Both sections are taught in the same semester. Nearly all the
students in this course are civil engineering majors. Occasionally, a student from electrical engineering
or another engineering major is interested in taking this course to learn more about transportation
engineering as they are interested in working in the area of connected and autonomous vehicles. From
what I understand, this course typically counts as a technical elective for other engineering majors.
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The student demographics for this course were obtained from UNL’s Tableau. Demographics are
available for both campuses from 2020-2022. As CIVE 361 is a required class, the demographic trends
seen in this course are expected to mirror the overall demographics of enrollment in the civil
engineering major.
The number of students enrolled has generally declined overall and on the Lincoln campus while
remaining relatively stable on the Omaha campus over these three years as shown in Figure 1.

Figure 1 – CIVE 361 Enrollment Trends
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Ethnic origin enrollment trends by campus are shown in Figure 2. The difference between the two
campuses is striking. The Lincoln campus has become “whiter” while the Omaha campus has become
more diverse with the percentage of students identifying as “white” dropping below 50% in Spring 2022.
Figure 3 compares the ethnic origin enrollments for the two campuses for Spring 2022. Note that for
ethnic origins, the categories of Native American/Alaskan Native and Native Hawaiian/Pacific Islander
are not shown because in the three years of data, no students claiming these identities enrolled in CIVE
361. I’ll be interested to update these figures in the coming year to see if these trends continue.
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Figure 2 – CIVE 361 Ethnic Origin Enrollment Trends by Campus
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Figure 3 – CIVE 361 Ethnic Origin Enrollment Trends: Spring 2022 Campus Comparison
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The percentage of women enrolling in CIVE 361 has remained stable on the Lincoln campus but the
Omaha campus is showing a decline of women.
Figure 4 – CIVE 361 Percent Women Enrollment Trends
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The percentage of first generation students enrolled in CIVE 361 has remained relatively stable on the
Omaha campus and declined on the Lincoln campus.
Figure 5 – CIVE 361 Percentage First Generation Enrollment Trends
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Explanations of how this course fits with others in the department and university
Students majoring in civil engineering typically take this course at the end of their 2nd year or in their 3rd
year. They must have successfully completed the following courses prior to taking this course:
• MATH106-Calculus I
• MATH107-Calculs II
• PHYS211-Physics I
• MECH223-Engineering Statics
• CIVE102/221-Geomatics for Civil Engineers/Geometric Control Systems
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Memo 2: Teaching Methods/Course Materials/Course Assessments
Teaching methods, course materials, and assessments used
Teaching methods
My teaching methods for this course are evolving from lecture to active learning. Each time I teach this
course, I work at revising a module to move more towards active learning. My primary active learning
strategies are 1) working through problems with partners during class time, and 2) reflecting individually
at the end of each class session about what they have learned and what questions they still have.
Course materials
I have switched from a traditional textbook to open educational resources (OER) for this course. In the
past I have used “Principles of Highway Engineering and Traffic Analysis” by Mannering (Wiley). This
textbook is currently in its 7th edition. I have found that new editions of it are not always well vetted
and can have significant issues (the 6th edition suffered from poor updates and was quickly replaced by
the 7th edition). The homework problems are challenging but often because of tricky algebra and not
because of challenges with the basic understanding of the material.
Below is the list of course materials I used for Spring 2022.
Module 1: Transportation Challenges
• United Nations Sustainable Development Goals https://sdgs.un.org/goals
• Cities Rise to the Challenge – Sustainable Mobility (2018)
https://www.youtube.com/watch?v=8Fj2ARn1WMY WWF International
• Rural Transportation | Speaking of Nebraska (2020)
https://www.youtube.com/watch?v=diQSGjfLRr8 NET Nebraska
o 4 Lanes 4 Nebraska - https://www.4lanes4nebraska.com/
o Feonix Mobility Rising - https://feonixmobilityrising.org/
o UNO Center for Public Affairs Research - https://www.unomaha.edu/college-of-publicaffairs-and-community-service/center-for-public-affairs-research/index.php
• Blumenstyk, G. (2022) The Edge: Reliable transportation is also a basic need. Chronicle of Higher
Education. January 5, 2022 https://www.chronicle.com/newsletter/the-edge/2022-01-05
• Practical Engineering (2016) What’s That Infrastructure? (Ep. 1 – Transportation Infrastructure)
https://www.youtube.com/watch?v=oA2-80lY5rE
• Practical Engineering (2016) What’s That Infrastructure? (Ep. 2 – More Transportation
Infrastructure) https://www.youtube.com/watch?v=Y-uvoaTQH5U
• Transportation Research Board (2019) Critical Issues in Transportation, The National Academies
of Science, Washington, DC
(http://onlinepubs.trb.org/onlinepubs/policystudies/criticalissuesbrochure.pdf)
• Lorenz, Rotert, Thompson, Crosset, and Schneweis (2014) Foresight-Informing Transportation's
Future, NCHRP Report 750, National Academies of Science
(http://www.trb.org/Resource.ashx?sn=n20-83B_IntroductiontotheReportsWEB2)
Module 2: Characteristics of Drivers & Vehicles
• Chapter 5 of Wright & Dixon (2004) Highway Engineering, 7th Edition, Wiley
• Chapter 2 of Roess, Prassas & McShane (2004) Traffic Engineering, 3rd Edition, Pearson
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Chapter 7, pp. 187-189, Section 7-5 through "Effect of Grade on Stopping Distance" in Wright &
Dixon (2004) Highway Engineering, 7th Edition, Wiley
Wright & Dixon (2004) Highway Engineering, 7th Edition, Wiley
Fambro (1997) Determination of Stopping Sight Distances, NCHRP Report 400, Transportation
Research Board

Module 3: Highway Design Overview & Cross-sections
• Chapter 1 of AASHTO (2018) A policy on Geometric Design of Highways and Streets, 7th Ed
• Chapter 7, pp. 156-169 of Wright & Dixon (2004) Highway Engineering, 7th Edition, Wiley
• Practical Engineering, (2020) How Are Highways Designed?
https://www.youtube.com/watch?v=9XIjqdk69O4
Modules 4: Highway Design: Horizontal Curves
• Chapter 7, pp. 169-183 of Wright & Dixon (2004) Highway Engineering, 7th Edition, Wiley
Module 5: Highway Design: Vertical Curves
• Chapter 7, pp. 183-192 of Wright & Dixon (2004) Highway Engineering, 7th Edition, Wiley
Module 6: Traffic Characteristics
• Chapter 5, pp. 165-171 of Mannering & Washburn (2017) Principles of Highway Engineering and
Traffic Analysis, 6th Edition, Wiley
Module 7: Traffic Models-Theory
• Chapter 5, pp. 171-175 of Mannering & Washburn (2017) Principles of Highway Engineering and
Traffic Analysis, 6th Edition, Wiley
Module 8: Traffic Models-Highway Capacity Analysis
• Wachs, Chesney and Hwang (2020) A Century of Fighting Traffic Congestion in Los Angeles 19202020, UCLA Luskin Center for History and Policy (https://luskincenter.history.ucla.edu/wpcontent/uploads/sites/66/2020/10/A-Century-of-Fighting-Traffic-Congestion-in-LA.pdf)
• Transportation Research Board (2016) The Highway Capacity Manual: A Guide for Multimodal
Mobility Analysis, 6th Edition, National Academies of Science
o Chapter 5
o Chapter 12, pp. 12-1 through 12-39; Skim the rest
o Chapter 26 focus on Example Problems 1 through 3 on pp. 26-22 through 26-29
Module 9: Traffic Signals
• Practical Engineering (2019) How Do Traffic Signals Work? https://youtu.be/DP62ogEZgkI
• Kyte & Tribelhorn (2014) Operation, Analysis, and Design of Signalized Intersections, 1st Edition
Module 10: Transportation Planning
• Townsend, Trevor (2017) Utility Theory in Mode Choice Models
https://www.youtube.com/watch?v=3fFh2za1NbU
• Chapter 8, pp. 381-388 of Papacostas, CS & Prevedouros, PD (2001) Transportation Engineering
and Planning, 3rd Edition, Prentice Hall
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Steuteville, Robert (2021) “The infrastructure bill’s promise for cities”, Public Square-A CNU
Journal (https://www.cnu.org/publicsquare/2021/11/12/infrastructure-bill%E2%80%99spromise-cities)
Planetizen (nd) What are Complete Streets? https://www.planetizen.com/definition/completestreets
City of Omaha Public Works (2019) Complete Streets Design Guide
https://publicworks.cityofomaha.org/images/19-0801_TFTC_Omaha_Complete_Streets_Design_Guide_AUGUST.pdf

Assessments
For assessments, I have the following grading categories:
• Pre-class work (10%) – reading checks, and glossary definitions. Drop the lowest four (allows a
student to not participate for up to two weeks of course time for any reason).
• Class learning (10%) – end of class questions (individual reflections on what they learned and
what questions they still have), in-class group work (these can be done during or after class).
Drop the lowest number corresponding to two-weeks of class, typically about 8 with two class
learning assessments during each class period (allows a student to not participate for up to two
weeks of course time for any reason).
• Homework (10%) – one homework set per module
• Practice quizzes (10%) – one practice quiz for each quiz. Drop the lowest score (allows a student
to miss one full quiz cycle for any reason).
• Quizzes (50%) – six quizzes during the semester all done online in Canvas. Drop the lowest score
(allows a student to miss one full quiz cycle for any reason).
• Course project (10%) – group project with intermediate goals throughout the semester

Rationale for teaching methods
Active learning rationale
I use active learning in my classes to promote student active participation in class. “Active learning
strategies are built upon constructivist theories of learning, which emphasize the importance of building
connections between one’s prior knowledge and new experiences and concepts. As such, active
learning tasks are designed to tease out learners’ current understanding, make that understanding
explicit, and then create opportunities for learners to integrate new knowledge into their
understanding.” (Boston University Center for Teaching & Learning – Active Learning: Teaching Guide –
https://www.bu.edu/ctl/guides/active-learning/). Transportation engineering is a great class to build on
prior knowledge of and experience with the transportation system.
Assessment rationale
Pre-class work
The pre-class work is to encourage students to come to class having read the assigned reading and ready
for lecture and ready to work through problems with partners during class time. Readings are broadly
defined as any material (text material, websites, videos, podcasts, etc.) that students are expected to
read/watch/listen to prior to coming to class. The glossary task is to help students develop a course
glossary for terms and variables. Students are asked to do their best at developing definitions for new
terms and variables based on the reading material prior to coming to class. The pre-class work is
reviewed in class with “solutions” available at the end of class for students to go back and update their
initial answers. I used a Google doc for the course glossary where students could comment on the
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definitions that I provided as answers. This semester, no one commented on any entries in the course
glossary.
Class learning
My lectures generally have at least one and often several example problems. Instead of me solving the
examples, I ask students to pair up and work with others to solve the example problems. While
students are working on the example problems in small groups, I circulate around the room to check
their progress and answer questions. Once about 70-80% of the groups have made good progress
through an example problem, I’ll do a quick (1-5 minute) summary of about the first half of the example
problem, calling on groups to provide answers and solution techniques. Then I’ll ask them to finish
working through the example problem in another 2 to 5 minutes. I close these by doing a 1 minute
summary with the final answer given. After class I post the completed example problems in Canvas.
At the end of class, if we didn’t have any example problems, I have a short “Check Your Learning Quiz”
on the material covered in class. This is assigned to be done by midnight the day of the class. After
every class, I have students answer two questions:
1. What was the most unclear thing for you in today’s class?
2. What question do you have about what we covered in class today?
Answers to these two questions are due by midnight the day of class.
I review both the “Check Your Learning Quiz” and the end of class questions before the next class
period. I’ll comment on the end of class questions in Canvas and also do a quick summary of questions
people had with clarifying information at the start of the next class period.
Homework
Each module has one larger homework set assignment. Each homework set has about 5 to 8 questions.
Currently I use questions that I have taken from other textbooks or adapted from other textbooks.
Practice Quizzes
Students stress out over any type of quiz or exam that is viewed by the students as “high stakes”. This is
especially true for the first quiz as they likely have not had me for another course so they have no
familiarity with how I write quizzes. To help reduce their stress, I have used the question banks I
developed during COVID remote teaching to provide students with the opportunity to take a practice
quiz. The practice quizzes have about 10 to 15 questions with each question worth one point. The quiz
is set up to randomly select questions from the question banks. There is no time limit for the practice
quizzes. Students are allowed as many attempts as they want with just the highest score being
recorded.
The practice quizzes were open generally three to seven days before the corresponding quiz opened.
Quizzes
I’ve changed from two high stakes exams to six lower stakes quizzes. Each quiz covers no more than two
modules. Quizzes are given about every other week starting at the end of the third week of the
semester. The last quiz is given during the final exam period but is similar in structure to all the previous
quizzes. All quizzes are on-line, 40 minutes in length and given on Fridays. Students may start the quiz
anytime between 12:00 am and 11:20 pm. The answers are shown the following day. I draw from the
same quiz banks as the practice quizzes with the addition of new questions to the quiz banks. As the

15

quiz banks continue to grow in size, the likelihood of students getting questions they had on the practice
quizzes continues to diminish but is not zero. Out of the six quizzes, the lowest score quiz is dropped.
Course Project
The course project does several different things. It allows students to explore topics in transportation
that may not be covered in class. It allows students to struggle with an authentic assessment. It
provides an opportunity to practice, improve, and demonstrate communication. And it is used to assess
ABET SO 3 – an ability to communicate effectively with a range of audiences and ABET SO 7 – an ability
to acquire and apply new knowledge as needed, using appropriate learning strategies.
The course project is designed as a GRASPS assessment (Wiggins and McTighe, 2004). GRASPS stands
for:
G – real-world Goal
R – real-world Role
A – real-world Audience
S – real-world Situation
P – real-world Products
S – Standards for success
The full assignment can be found in the appendix.

Illustration of changes from previous years
Table 2 – Course Change Table
Semester Year
Spring 2022

Change
Initial course portfolio created documenting the Spring 2022 Omaha campus
section of CIVE 361
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Memo 3: Analysis of Student Learning
The questions and goals that I have for this class for this semester are:
1. How can I better align my course assessments with our ABET accreditation process?
2. Do students perform similarly with OER materials compared with a traditional textbook?
3. Do practice/formative quizzes help students perform better on summative quizzes
4. What can I take away from developing a course portfolio that can help me be a better teacher
and help my department improve its evaluation of teaching?
In this section I’ll be documenting what I have found and learned for the first three. The last goal is the
subject of Memo 4.

Analysis of ABET Student Outcome Assessment
ABET Student Outcome 1
In reviewing my assignments that I have used in the past to assess SO 1, I used the College of
Engineering’s Common ABET Rubric Set (CARS). What I found was that my assignments as written did
not align well with the CARS. The CARS performance indicators for SO 1 are:
(A) Identifies key information and assumptions needed
(B) Selects appropriate principles, equations, and/or approaches to formulate the solution
(C) Solves and executes (or describes) solution procedure
Additionally, most of the problems I was using did not clearly meet the ABET definition of a “complex
problem.” ABET defines complex engineering problems as
Complex engineering problems include one or more of the following characteristics: involving
wide-ranging or conflicting technical issues, having no obvious solution, addressing problems
not encompassed by current standards and codes, involving diverse groups of stakeholders,
including many component parts or sub-problems, involving multiple disciplines, or having
significant consequences in a range of contexts.
(https://www.abet.org/accreditation/accreditation-criteria/criteria-for-accrediting-engineeringprograms-2022-2023/)
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A representative problem that I revised is shown in Table 3.
Table 3: Representative problem revised to better align with ABET & CoE CARS
Original Problem
Revised Problem
A highway reconstruction project is being
A highway reconstruction project is being
undertaken to reduce crash rates. The
undertaken to reduce crash rates. The
reconstruction involves a major realignment of
reconstruction involves a major realignment of
the highway such that a 60 mph design speed is
the highway such that will have a 60-mph design
attained. At one point on the highway, a 730-ft
speed. Currently at one point on the highway, a
equal-tangent crest vertical curve exists.
730-ft equal-tangent crest vertical curve exists.
Measurements show that at 340 ft from the PVC, Measurements show that at 340 ft from the PVC,
the vertical curve offset is 3.4 ft.
the vertical curve offset is 3.4 ft. Also at 340-ft
a. How much sight distance is currently
from the PVC, the top of a sewer pipe is located
provided by this curve?
12 ft below the roadway surface. After
b. Is the sight distance provided by this
reconstruction, the highway needs to meet the
curve adequate for the new design speed following conditions – safe to navigate at 60 mph
of 60 mph? If the curve does not provide and the top of the pipe must be at least 10 ft
enough sight distance for the new design below the surface of the roadway.
speed, determine what length of curve is
a. Provide a summary of the key
needed to provide enough sight distance
information given
for the new design speed of 60 mph.
b. List any assumptions needed to solve the
problem, including the assumptions
needed about driver behavior, vehicle
behavior & characteristics, and roadway
characteristics.
c. How would lengthening the curve affect
the depth below the roadway of the
sewer pipe? What trade-offs are being
made?
d. What would you recommend for the
length of this curve on the realigned
roadway? In addition, give the stationing
of the PC and PT of the curve and the
final depth below the roadway of the
sewer pipe.
e. Explain how you chose what equations to
use to solve this problem.

In the revised problem, parts a. and b. map to performance indicator (A) of the CARS for SO 1. Part e.
maps to performance indicator (B) of the CARS for SO 1. Part d. maps to performance indicator (C) of
the CARS for SO 1. And part c. places this problem as a complex engineering problem. As the curve is
flattened to provide more sight distance (improves safety), the depth at which the sewer pipe is buried
is reduced providing conflicting technical issues. Additionally, while both the sight distance and the
sewer line depth below the surface are covered by current standards and codes, the combination of the
two is not.
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I also reviewed my assignments that I have used in the past to assess SO 2. Again, I used the College of
Engineering’s Common ABET Rubric Set (CARS). The CARS performance indicators for SO 2 are:
(A) Generates and analyzes possible design solutions that address requirements and constraints
and incorporate relevant design standards.
(B) Considers impact of design on public health, safety, and welfare
(C) Considers impact of design on global, cultural, social, and environmental factors
(D) Considers impact of design on economic factors
(E) Selects an acceptable design solution and completes the design, as appropriate
ABET Student Outcome 2
For SO 2, I have several problems that meet the ABET description and align well with the associated
CARS. This is particularly true for parts (B) and (D) of the CARS.
ABET Student Outcome 3
For SO 3, the course project is used. It aligns well with this outcome. The only issue is that the audience
is just me right now. I need to expand the audience in the future.
ABET Student Outcome 7
The course project is again used to assess this outcome. It aligns well with the CARS performance
indicators (A) Acquire new knowledge and (B) Apply new concepts. It does not align well with
performance indicator (C) Select appropriate learning strategies.
For one of the quizzes in Spring 2022, I used a quiz wrapper. This would address CARS performance
indicator (C). Next year I need to expand the use of quiz wrappers.

Analysis of OER usage
I decided to move to OER materials for CIVE 361 in 2019. I spent Fall 2019 developing the OER materials
for CIVE 361. The OER materials were a curated collection of selections of portions of textbooks,
manuals and government reports along with a few videos. To assess the effectiveness of the OER
materials compare to a traditional textbook, my plan had been to teach with the textbook in Lincoln and
the OER materials in Omaha for Spring 2020 and then in Spring 2021 to switch with the textbook used in
Omaha and the OER materials used in Lincoln. As I am continuing to use OER materials in CIVE 361, I
wanted to see if I could pull some information from the Spring 2020 semester before we went remote
for COVID.
For the comparative analysis, I used homework assignments 3, 4, 5 and 6 and quizzes 1, 2 and 3. The
hypothesis is that there would be no statistical difference in the scores between the section with the
textbook (Lincoln) and the section with the OER materials (Omaha). The scores of each of these were
compared using a t-test assuming equal variances. Figure 6 shows the scores by section along with the
p-statistic. There is no statistical difference between the sections for all four homework assignments
and for the first quiz. Quizzes 2 and 3 are statistically different with the section using the textbook
performing slightly better than the section with the OER materials.
The material covered in these homework assignments and quizzes is basic stopping sight distance,
horizontal alignment, and vertical alignment. I should consider carefully the OER material I am currently
using and work to find better material.
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Figure 6 - Course Performance as a function of reading material during Spring 2020 pre-COVID
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Analysis of Practice Quizzes
My goals in offering practice quizzes are to help students understand what my online quizzes are like
and to help encourage students to study for the quizzes by working through practice quizzes. The
practice quizzes are untimed and can be repeated as many times as a student wants to take them. I
encourage students to take the practice quizzes more than once only recording the highest score. The
practice quizzes draw from the same question banks as the quizzes although I typically add more
questions to the question banks for the quizzes.
My hypotheses are that
1. the quiz scores should be higher than the practice quiz scores,
2. more attempts at the practice quizzes should result in higher quiz scores, and
3. more attempts at the practice quizzes should increase the difference in the scores between the
practice quizzes and the quizzes.
I gave 6 quizzes over the semester. The first quiz’s practice quiz had technical problems, so the first quiz
and practice quiz were omitted. The last quiz was given as a comprehensive, in person final exam. If
students took the last quiz and scored higher on it than their course average, they would receive their
last quiz score as their final grade in the course. Otherwise, they would receive their current course
grade. Thus only quizzes 2, 3, 4 and 5 were analyzed.
Hypothesis 1: The quiz scores should be higher than the practice quiz scores
Figure 7 shows the relationship between the quiz scores and the practice quiz scores. In general, the
higher the practice quiz score, the higher the quiz score for the quizzes analyzed. The difference in quiz
scores from the practice quiz scores are shown in Table 4. Quiz 2 shows the highest average difference
between the quiz score and the practice quiz score. Quiz 3 showed no difference. Students performed
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worse on Quiz 4 than the associated practice quiz. And Quiz 5 had a modest increase in scores from the
practice quiz to the quiz.
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Figure 7 – Practice quiz score vs quiz score

60%

40%

60%
40%
20%

20%

0%

0%

0%

20%

40%

60%

80%

0%

100%

20%

60%

80%

100%

Practice Quiz Score

Practice Quiz Score

(a)

(b)

100%

100%

80%

80%

Quiz Score

Quiz Score

40%

60%
40%
20%

60%
40%
20%

0%

0%
0%

20%

40%

60%

80%

100%

0%

20%

Practice Quiz Score

40%

60%

80%

100%

Practice Quiz Score

(c)

(d)

a. Quiz 2; b. Quiz 3; c. Quiz 4; d. Quiz 5
Each point represents a student. The trendline is a linear trend line.
Table 4 – Practice Quiz and Quiz Performance
Average
Number of
Practice Quiz
Practice Quiz
Average
Attempts
Quiz 2
43%
2.3
Quiz 3
82.3%
4.8
Quiz 4
83%
2.9
Quiz 5
82.1%
3.8

Quiz Average
81%
82.6%
87%
74.6%

Quiz – Practice Quiz
Average
+16%
+0.3%
+4%
-7.5%

The results for Quiz 2 are what I expected. For Quizzes 3, and 4, the results of the two scores being
close is also expected with the quiz score higher than the practice quiz score. For Quiz 5, students might
have been more confident as the course went on so that they felt better about their results on the
practice quiz for Quiz 5 than they perhaps should have felt. It could have also been the luck of the
random draw of questions from the question banks.
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Hypothesis 2: More attempts at the practice quizzes should result in higher quiz scores
All practice quizzes allowed for an unlimited number of attempts. Since Canvas draws different
questions from the quiz banks for each attempt, more attempts should provide students with practice
on more questions. Figure 8 shows the number of attempts on the practice quizzes versus the quiz
score. The data do support the hypothesis. Not all practice quizzes and quizzes draw from question
banks with the same number of questions, however. This is something I have yet to look at.
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Figure 8 – Number of practice quiz attempts vs quiz score
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Hypothesis 3: More attempts at the practice quizzes should increase the difference in the scores
between the practice quizzes and the quizzes
Since Canvas presents students with a different set of questions drawn from question banks for each
practice quiz, students working through more practice quiz attempts should have had more exposure to
problems from the questions banks, making it more likely they would score better on the quiz. Figure 9
does not seem to support this. There seems to be diminishing returns on the number of attempts at the
practice quizzes. I suspect that students are using the multiple attempts to just get a good score on the
practice quizzes and not using them as a study aid.
Figure 9 – Number of practice quiz attempts vs change in score from practice quiz to quiz
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Memo 4: Reflection on the Course
What was successful with your course and why?
The material I have been using for ABET assessment could align better with the ABET student outcomes.
The OER material is valued by students who appreciate not having to purchase a textbook. Based on the
small comparison I did in 2020, I need to revisit the OER material and work at putting myself in the
student’s position as a novice. Specifically, how good of a reference are the OER materials for novice
learners?
The practice quizzes continue to be valued by students (general survey of students in class) and from the
data collected, they seem to be helping students perform better on quizzes. I have not tested having a
practice quiz versus not having a practice quiz, however.

Plans for the course & description of planned changes
I will be reworking the assignments and quiz questions that I use for ABET assessment to better align
them with the ABET student outcomes and the College of Engineering’s Common ABET Rubric Set (CARS)
performance indicators. I also plan on working with CoE’s ECEC to add the CARS PIs to my Canvas
grading rubrics. My goals are:
• Revise/add one problem per module homework that aligns with ABET SO 1 and the associated
CARS.
• Revise/add one problem per module homework that aligns with ABET SO 2 and the associated
CARS.
• Look for problems that can incorporate performance indicator (C) – considers the impact of
design on global, cultural, social, and environmental factors.
• Revisit the course project to better align with ABET SO 3. Consider adding in
• Work with Heidi Diefes-Dux on student reflections on how they are learning for ABET SO 7.
For the OER material I need to reconsider all of it given the limited results from Spring 2020. The
advantage of a textbook is more consistency between topics. I like not asking students to purchase a
textbook, however. I likely need to start working on my own open source textbook. My plan is to start
with the material from Modules 2 through 5 as I am drawing from different textbooks for this material.
One thing that is missing from the OER material for modules 2 through 5 is examples. I’ll need to find a
way to add more examples whether that is through writing my own open source textbook or by
“flipping” these modules so that we spend time in class working through examples.
For the practice quizzes, I plan on keeping them but perhaps only allowing for up to about 4-6 attempts
as it seems from the analysis students may be taking the practice quizzes over an over until they guess
correctly enough. I’m also going to use quiz wrappers to help students reflect on their study habits. This
can might also be useful for ABET SO 7.
In Spring 2022 I used the project to give the students exposure to transportation planning which would
normally be covered in Module 10. Due to a couple of unexpected events, I realized about a third of the
way through the semester that we would not be able to cover Module 10 as planned. I think with a bit
more thought on my part, this could be a good way to cover this material in the future.
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Description of the author’s learning through the portfolio process
I found this to be a great experience! I have always made notes in my course notebook using sticky
notes. That has been good for keeping track of things that need fixing, but it hasn’t forced me to think
comprehensively about the course. I really liked doing the analysis of student learning. I plan on
continuing to do this each semester. I plan on putting together a course portfolio for each of the
courses I teach from here on. Finally, I am going to encourage all the faculty in my department to do
this, especially for the courses we use for our ABET assessment. This is a great way to document
continuous improvement at the course level.
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Appendix
Syllabus for CIVE361 – Spring 2022
Course description
CIVE 361 - Highway Engineering
Prerequisites: CIVE 221; and MECH 223
Catalog Description: Introduction to the principles of highway engineering and traffic operations and
control.
Credit hours: 3
Meeting location: PKI164; Monday & Wednesday 10:30 am to 11:45 am
Course format: For this course, we will be dividing up our time into three parts – independent learning,
group learning, and demonstration of understanding.
1. Independent Learning: You’ll be responsible for completing the individual learning before you
come to class. I’ve organized activities (reading, short videos, check your understanding
exercises) that you will need to complete before coming to class.
2. Group Learning: At the start of class, we’ll have a short activity that will help you recall the
individual work you did so that you are ready to engage during our in-class group learning. Our
group learning will mostly happen during our scheduled class meeting time. During this time,
we’ll work together on tasks designed to further reinforce and deepen your understanding of
the material.
3. Demonstration of Your Understanding: This has two parts – homework and quizzes. I’ve
designed the homework (about 1 assignment per module) to allow you to show your
understanding of the material. The quizzes (six in total with the lowest score dropped) allow
you to demonstrate what you’ve learned.

Instructor contact information
Dr. Libby Jones
Preferred name: Dr. Libby or Dr. Jones, most students call me Dr. Jones
Preferred pronouns: She/her/hers
Office location: PKI 203E
Telephone: 402-554-3869
Email: libby.jones@unl.edu
https://calendly.com/libby-jones/meet-with-dr-jones

My availability outside of class (Office hours, scheduled meetings, and drop-in meetings)
Office Hours
I have made time in my schedule to meet with you immediately before and after class, Mondays and
Wednesdays from 9:30 am to 10:15 am in PKI 203E and 11:45 am to 12:45 pm in PKI 164 (our
classroom) or if everyone has left the classroom, in PKI203E (my office). These are also known as office
hours.
This is time for you to meet with me to ask me a quick question about class or to have a longer
discussion about class, general questions about your plans for your career, or anything else you think I
might be able to help you with.
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Scheduled Meetings (if Office Hours don’t work with your schedule)
If my scheduled office hours don’t work for you, you can use this link (https://calendly.com/libbyjones/meet-with-dr-jones) to schedule a time to meet with me. These scheduled meetings are by Zoom
as this allows me to meet with you even if I’m not in Omaha for the day.
Drop-in Meetings
You are also welcome to stop by my office (PKI 203E). I’ll be happy to meet with you if I have the time.
If my door is open, even just a bit, I’m happy to meet with you even if it looks like I’m working on
something. If my door is completely shut, either I’m not in my office or I’m busy and cannot meet with
you. This is the least reliable way for you to try and meet with me, however. I encourage you to use
office hours or to schedule a meeting with me using https://calendly.com/libby-jones/meet-with-drjones.

How I will communicate with you
My plan is to use the Canvas Inbox to communicate with you.
To set up Canvas to get all your Inbox notifications by email or in the Canvas App, you can find
instructions here.
The Inbox in Canvas is a feature conveniently integrated within many parts of Canvas, so students and
instructors need not depend on external systems to reach out to one another. You may use this system
to ask a general question or to inform the me of a time-sensitive or otherwise urgent matter. These
messages are displayed in the Global Menu on the left of every Canvas screen, in a “Facebook” style,
with the number of unread messages ticked above the “Inbox” icon.
However, since many of us already use other email clients (e.g., Gmail, Microsoft Outlook), the
messages sent in Canvas tend to get overlooked. If you find you are missing messages from me or other
instructors in Canvas, it’s time to check your notification settings. Turning on notifications for
“conversations” in Canvas enables you to receive an email or a Twitter message (if you have added your
Twitter name) or a push notification (if you’ve installed the Canvas App) every time you receive a
message in your Canvas inbox. Even better: You won’t have to go to Canvas to reply to the message.
You can simply respond to this email notification and Canvas will forward your message to the recipient.

Instructional Continuity Plans for when In-Person Classes are Canceled
If in-person classes are canceled, you will be notified of the instructional continuity plan for this class
through the Canvas inbox. We’ll maintain continuity by holding class via Zoom or I’ll provide you with
work for you to do on your own until in person classes resume (I believe in the serendipity, renewal, and
awe of snow days).

Learning Outcomes
The Highway Engineering course focuses on the tools and methodologies available to the transportation
professional to address many of the areas within this diverse field. The course is meant to serve as an
introduction to the field and a survey of the various job responsibilities within each area as well as to
provide a foundation for further study in the transportation field.
When you have completed this course, you should be able to:
Module 1 – Transportation Challenges
• Describe challenges currently facing transportation professionals
Module 2 – Characteristics of Drivers & Vehicles
• Drivers, pedestrians, and bicyclists
o List and describe important characteristics of drivers, pedestrians, and bicyclists
o Explain why we don't use averages to describe drivers, pedestrians, and bicyclists
o Define and apply the use of the 15th percentile or the 85th percentile as appropriate
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Vehicles
o List and describe important characteristics of vehicles
o Explain why we don't use averages to describe vehicles
o Define a design vehicle
o Explain what off-tracking is
• Stopping distance
o Define and apply the concept of perception-reaction time
o Explain the relationship between perception-reaction time, braking distance and
stopping sight distance
o Define stopping sight distance in terms of distance covered during perception-reaction
time and the braking maneuver
o Apply the concept of stopping sight distance
o Compute perception-reaction time, braking distance and stopping sight distance using
the AASHTO formula
o List the assumptions embedded in the AASHTO stopping sight distance formula
Module 3 – Highway Design Overview & Cross-sections
• List factors affecting highway design
• Define functional classification of roadways
• Contrast land access and traffic mobility in terms of functional classification
• Define design criteria
• Name and define the three components of the geometric design of highways
o Cross-sections
o Vertical alignment
o Horizontal alignment
• List and define components of highway cross sections
• Discuss how cross section design elements vary by functional classification and modes of traffic
accommodated
Module 4 – Highway Design Horizontal Curves
• Horizontal curves and curve parameters
o Define and distinguish between simple curves, spiraled curves, and compound curves
o Define horizontal curve parameters
o Define superelevation and side friction
o Identify reasonable ranges for superelevation and side friction on highways
o Define the degree of curve and relate it to the radius
• Horizontal curve formulas
o Understand the Basic Horizontal Curve Formula
o Explain the relationship between the Basic Horizontal Curve Formula and the Simplified
Horizontal Curve Equation
o Explain why highways are designed using the Simplified Horizontal Curve Equation
o Distinguish between and determine when to use the Basic Horizontal Curve Formula and
the Simplified Horizontal Curve Equation
o Determine the minimum radius of a horizontal curve
• Stationing
o Define the unit of a station
o Compute distances between points on the centerline of a roadway from stationing
o Explain how stationing is adjusted along a horizontal alignment
o Determine stationing of different points along a horizontal curve
• Horizontal curve sight distance
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o Determine the sight distance provided by the geometry of the horizontal curve
o Determine the distance from a sight obstruction
• Design a horizontal curve considering safety and comfort
Module 5 – Highway Design Vertical Curves
• Overview of Vertical Alignment
o Objectives of Vertical Alignment
o Types of vertical curves, stationing, and curve parameters
o Properties of parabolic vertical curves
• Vertical curve geometry
o Compute the elevations of different points along a vertical curve
o Determine stationing of different points along a vertical curve
o Identify the high/low points of a vertical curve
• Vertical curve sight distance
o Determine sight distance for crest curves
o Determine sight distance for sag curves
• Design a vertical curve considering
o Safety
o Comfort
o Economy
o Drainage
Module 6 – Traffic Characteristics
• Interpret time-space diagrams of vehicle trajectories
• Define traffic variables based on vehicle trajectories
• Compute headway, spacing, volume, and flow rate from vehicle trajectories
• Explain the difference between space-mean speed and time-mean speed and identify the
correct speed to use
Module 7 – Traffic Models: Theory
• Define the three basic variables of traffic – speed, flow rate and density
• Define and use the basic relationship of traffic flow
• Define free-flow speed, jam density, and capacity
• Identify traffic flow parameters of free-flow speed, jam density, capacity, speed at capacity, and
density at capacity on a
o Speed vs. density diagram,
o Speed vs. flow diagram, and
o Flow vs. density diagram
• Determine traffic flow parameters for the assumptions of
o Linear relationship between speed and density
Module 8 – Traffic Models: Application-Capacity Analysis
• Explain and apply the concept of Level of Service (LOS)
• Explain how traffic variability is described and accounted for by the Highway Capacity Manual
(HCM)
• Define and correctly use Highway Capacity Manual terminology
• Use Basic Freeway Segments procedures to analyze and design highways
Module 9–Traffic Signals: Isolated Pretimed Signals
• Describe common arterial street and intersection problems
• Represent traffic flow at a signalized intersection
• Sequence and control movements at signalized intersections
• Select appropriate yellow and red clearance intervals
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Determine the capacity of an approach (if time permits)
Analyze the sufficiency of capacity at a signalized intersection (if time permits)
Determine delay at and the level of service of a signalized intersection
Compute cycle length and split times
Develop a signal timing plan for a signalize intersection
Module 10 – Transportation Planning
• Explain what latent demand is and why it’s important to transportation engineers
• Describe the concept of complete streets
• Determine mode choice using a basic logit model
• Connect the challenges currently facing transportation professionals to this course’s modules

ABET Outcomes covered in this course
The following outcomes related to the civil engineering program’s accreditation are mapped to this
course:
(1) An ability to identify, formulate, and solve complex engineering problems by applying principles
of engineering, science, and mathematics.
(2) An ability to apply the engineering design process to produce solutions that meet specified needs
with consideration for public health and safety, and global, cultural, social, environmental,
economic, and other factors as appropriate to the discipline.
(3) An ability to communicate effectively with a range of audiences.
(7) An ability to acquire and apply new knowledge as needed, using appropriate learning strategies

Required materials
There is no textbook to buy for this course, but you will have reading assignments and materials to work
through. It will be helpful for you to bring some method of accessing these materials to class (laptop,
tablet, smartphone or print outs). Not all the readings are from text material. Some are excellent
videos that others have made, and a few are videos that I’ve made. I’ve posted all these materials in our
Canvas course site. Below is what I have for “readings” at the start of the semester. These readings may
change as we go through the course as I may find better materials as the semester goes. I’ll post any
changes in the modules on Canvas.
Module 1: Transportation Challenges
• United Nations Sustainable Development Goals https://sdgs.un.org/goals
• Cities Rise to the Challenge – Sustainable Mobility (2018)
https://www.youtube.com/watch?v=8Fj2ARn1WMY WWF International
• Rural Transportation | Speaking of Nebraska (2020)
https://www.youtube.com/watch?v=diQSGjfLRr8 NET Nebraska
o 4 Lanes 4 Nebraska - https://www.4lanes4nebraska.com/
o Feonix Mobility Rising - https://feonixmobilityrising.org/
o UNO Center for Public Affairs Research - https://www.unomaha.edu/college-of-publicaffairs-and-community-service/center-for-public-affairs-research/index.php
• Blumenstyk, G. (2022) The Edge: Reliable transportation is also a basic need. Chronicle of Higher
Education. January 5, 2022 https://www.chronicle.com/newsletter/the-edge/2022-01-05
• Practical Engineering (2016) What’s That Infrastructure? (Ep. 1 – Transportation Infrastructure)
https://www.youtube.com/watch?v=oA2-80lY5rE
• Practical Engineering (2016) What’s That Infrastructure? (Ep. 2 – More Transportation
Infrastructure) https://www.youtube.com/watch?v=Y-uvoaTQH5U
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Transportation Research Board (2019) Critical Issues in Transportation, The National Academies
of Science, Washington, DC
(http://onlinepubs.trb.org/onlinepubs/policystudies/criticalissuesbrochure.pdf)
Lorenz, Rotert, Thompson, Crosset, and Schneweis (2014) Foresight-Informing Transportation's
Future, NCHRP Report 750, National Academies of Science
(http://www.trb.org/Resource.ashx?sn=n20-83B_IntroductiontotheReportsWEB2)

Module 2: Characteristics of Drivers & Vehicles
• Chapter 5 of Wright & Dixon (2004) Highway Engineering, 7th Edition, Wiley
• Chapter 2 of Roess, Prassas & McShane (2004) Traffic Engineering, 3rd Edition, Pearson
• Chapter 7, pp. 187-189, Section 7-5 through "Effect of Grade on Stopping Distance" in Wright &
Dixon (2004) Highway Engineering, 7th Edition, Wiley
• Wright & Dixon (2004) Highway Engineering, 7th Edition, Wiley
• Fambro (1997) Determination of Stopping Sight Distances, NCHRP Report 400, Transportation
Research Board
Module 3: Highway Design Overview & Cross-sections
• Chapter 1 of AASHTO (2018) A policy on Geometric Design of Highways and Streets, 7th Ed
• Chapter 7, pp. 156-169 of Wright & Dixon (2004) Highway Engineering, 7th Edition, Wiley
• Practical Engineering, (2020) How Are Highways Designed?
https://www.youtube.com/watch?v=9XIjqdk69O4
Modules 4: Highway Design: Horizontal Curves
• Chapter 7, pp. 169-183 of Wright & Dixon (2004) Highway Engineering, 7th Edition, Wiley
Module 5: Highway Design: Vertical Curves
• Chapter 7, pp. 183-192 of Wright & Dixon (2004) Highway Engineering, 7th Edition, Wiley
Module 6: Traffic Characteristics
• Chapter 5, pp. 165-171 of Mannering & Washburn (2017) Principles of Highway Engineering and
Traffic Analysis, 6th Edition, Wiley
Module 7: Traffic Models-Theory
• Chapter 5, pp. 171-175 of Mannering & Washburn (2017) Principles of Highway Engineering and
Traffic Analysis, 6th Edition, Wiley
Module 8: Traffic Models-Highway Capacity Analysis
• Wachs, Chesney and Hwang (2020) A Century of Fighting Traffic Congestion in Los Angeles 19202020, UCLA Luskin Center for History and Policy (https://luskincenter.history.ucla.edu/wpcontent/uploads/sites/66/2020/10/A-Century-of-Fighting-Traffic-Congestion-in-LA.pdf)
• Transportation Research Board (2016) The Highway Capacity Manual: A Guide for Multimodal
Mobility Analysis, 6th Edition, National Academies of Science
o Chapter 5
o Chapter 12, pp. 12-1 through 12-39; Skim the rest
o Chapter 26 focus on Example Problems 1 through 3 on pp. 26-22 through 26-29
Module 9: Traffic Signals
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•
•

Practical Engineering (2019) How Do Traffic Signals Work? https://youtu.be/DP62ogEZgkI
Kyte & Tribelhorn (2014) Operation, Analysis, and Design of Signalized Intersections, 1st Edition

Module 10: Transportation Planning
• Townsend, Trevor (2017) Utility Theory in Mode Choice Models
https://www.youtube.com/watch?v=3fFh2za1NbU
• Chapter 8, pp. 381-388 of Papacostas, CS & Prevedouros, PD (2001) Transportation Engineering
and Planning, 3rd Edition, Prentice Hall
• Steuteville, Robert (2021) “The infrastructure bill’s promise for cities”, Public Square-A CNU
Journal (https://www.cnu.org/publicsquare/2021/11/12/infrastructure-bill%E2%80%99spromise-cities)
• Planetizen (nd) What are Complete Streets? https://www.planetizen.com/definition/completestreets
• City of Omaha Public Works (2019) Complete Streets Design Guide
https://publicworks.cityofomaha.org/images/19-0801_TFTC_Omaha_Complete_Streets_Design_Guide_AUGUST.pdf

Course assessments
Contribution of activities to final grade: The final grade for the course will be distributed among the
various activities as follows:
Pre-class work – Lowest 4 grades will be dropped
Class learning – Lowest 4 grades will be dropped
Homework
Practice Quizzes – Lowest grade will be dropped
Quizzes – Lowest quiz grade will be dropped
Course Project

10%
10%
10%
10%
50%
10%

Pre-class Work
Before each class, you’ll have a pre-class work that you’ll need to complete before you come to class.
You can expect this work to include readings & videos and either a practice quiz or worksheet to
complete before class. This work will be graded on completion.
Class Learning
At the start of each class, you’ll work in pairs to complete a worksheet based on the pre-class
assignment, and we’ll take time to answer basic questions over the pre-class work. These are designed
to help you recall the material you worked through before coming to class so that you are prepared to
engage in class. I’ll mark these as all correct, (2 points) partially correct (1 point) or did not engage (0
points). No makeup engagement work will be allowed. I’ll drop your four lowest scores1.
At the end of each class, you’ll complete a short worksheet showing what you’ve learned in class that
day. I’ll mark these as all correct, (2 points) partially correct (1 point) or did not engage (0 points). No
makeup engagement work will be allowed. I’ll drop your four lowest scores1.
Homework

1

This will allow for two weeks of absence in case you are out ill or need to take care of an ill family member
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Your homework assignments are designed to show your understanding of the related material that was
covered during each week. To help manage grading, you will be submitting all your homework online
through Canvas. I do expect you to keep up with class by getting your homework assignments in on
time. If you need to submit a homework assignment after the due date, please let me know ahead of
the due date that you’ll be submitting it late to help manage grading.
Most homework assignments will be individual work but some may be group work. For the individual
assignments, I view group discussions of the issues addressed by the homework assignments as positive
but expect each homework assignment to be an independent effort on your part (see the Academic
Honesty policy). For group work, everyone in the group will receive the same grade.
Homework papers are to be neat and must show all work. Clearly identify the answer to each problem.
For those homework assignments turned in online, please be sure to note the format of your online
submissions. For assignments requiring short written answers, you will need to be able to use a word
processor and submit such work either as a Word file or a PDF file. You will also need to be able to use
Excel and submit some work as an Excel file. You can also write out your work by hand, and then submit
clear and legible scans of your work in a Word file or a PDF file. All the problems for each assignment
need to be combined so that you submit just one file. This really helps in grading.
Do not include links to other documents in your homework submissions. These links generally don’t
work inside the Canvas grading system. If the link doesn’t work, whatever is linked will receive a zero for
a grade.
Practice Quizzes
Students stress out over any type of quiz or exam that is viewed by the students as “high stakes”. This is
especially true for the first quiz as you likely have not had me for another course so you have no
familiarity with how I write quizzes. To help reduce your stress, I allow to you take what I call practice
quizzes. The practice quizzes have about 10 to 15 questions with each question worth one point. There
is no time limit for the practice quizzes. You are allowed as many attempts as you want with just your
highest score recorded. I will drop your lowest practice quiz.
Quizzes
I’ve changed from two high stakes exams to six lower stakes quizzes. Each quiz covers no more than two
modules. Quizzes are given about every other week starting at the end of the third week of the
semester. The last quiz is given during the final exam period but is similar in structure to all the previous
quizzes. All quizzes are on-line, 40 minutes in length and given on Fridays. Students may start the quiz
anytime between 12:00 am and 11:20 pm. The answers are shown the following day. I draw from the
same quiz banks as the practice quizzes with the addition of new questions to the quiz banks. As the
quiz banks continue to grow in size, the likelihood of students getting questions they had on the practice
quizzes continues to diminish but is not zero. Out of the six quizzes, the lowest score quiz is dropped.
Course Project
I believe that it’s important for engineers to be able to learn on their own and to write well. Your course
project is designed to help you become better at both. You’ll document what you did for your course
project in a report. The topic for your course project will be one that you choose from a list of options
that I’ll provide.
The course project will be a group project. I’ll be using a tool called CATME to set up your groups. We’ll
start working on your course projects around the 3rd or 4th week of the semester.
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I know that a course project sounds intimidating. To help manage the work needed to complete a good
course project including the report, I’ve broken your work down into smaller weekly tasks. Your final
project with its report will be due on the Friday before dead week. I’ve put up on Canvas full
information about the work you need to do for a successful research paper.

Information about how your work will be graded
I have one graduate teaching assistant working with me. She will be assisting me with grading all work.
I expect that she will take the lead in grading in-class work and homework while I will take the lead in
grading all exams and the course project.
My goal in grading is to return your work as quickly as possible. Generally, this means that you should
expect your work to be graded within one week of submission.
As the instructor of this course, any questions about grading are to be directed to me.

Grading
I fundamentally believe that everyone in this course can successfully complete this course. The final
grade will be determined by an absolute method of grading. This is done to allow you to obtain a grade
based on your individual performance without having to compete with each other. Under this scheme it
is possible for the whole class to get an A+ grade or in the extreme case for the whole class to get an F
grade. I, of course, hope that you will work hard to get an A+. The following grading criteria will be used
to assign final grades:
≥ 99%
≥ 90% to <99%
≥ 89% to <90%
≥ 87% to <89%
≥ 80% to <87%
≥ 79% to <80%
≥ 77% to <79%
≥ 70% to <77%
≥ 69% to <70%
≥ 67% to <69%
≥ 60% to <67%
≥ 59% to ≤60%
< 60%

A+
A
AB+
B
BC+
C
CD+
D
DF

Extra credit: As the instructor, I reserved the right to determine when, if ever, extra credit work will be
given. You should assume that no extra credit will be given.

Time and location of final exam
The final exam for this course is scheduled for Monday, May 9, 2022 from 9:30 am to 11:30 am. The
location of the final exam will be announced no later than the last week of the course. You should
expect to come to campus for the final exam.

Diversity & Inclusion
It is my intent that students from all diverse backgrounds and perspectives be well served by this course,
that students’ learning needs be addressed both in and out of class, and that the diversity that students
bring to this class be viewed as a resource, strength and benefit. It is my intent to present materials and
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activities that are respectful of diversity: gender, sexuality, disability, age, socioeconomic status,
ethnicity, race, and culture.
All people have the right to be addressed and referred to in accordance with their personal identity. In
this class, we will have the chance to indicate the name that we prefer to be called and, if we choose, to
identify pronouns with which we would like to be addressed. I will do my best to address and refer to all
students accordingly and support classmates in doing so as well.
Your suggestions are encouraged and appreciated. Please let me know ways to improve the
effectiveness of the course for you personally or for other students or student groups. In addition, if any
of our class meetings conflict with your religious events, please let me know so that we can make
arrangements for you.

Attendance policy
Class Attendance
I do not take formal attendance. I do, however, expect you to be in class each class period and prepared
to learn and work. If you know you are going to miss a class period, please let me know ahead of time.
Missed Exams
I expect students to make every effort to take exams as scheduled. If you know in advance you will miss
an exam, it is your responsibility to contact the me as soon as possible about the reasons for a missed
exam and to provide appropriate documentation. Students exams will be permitted to make it up
because of illness, mandatory religious obligations, or other unavoidable circumstances or University
activities. Written proof of illness, mandatory religious obligations or other unavoidable circumstances
or University activities must be provided by the student to the instructor. Make-up exams will be
scheduled at a reasonable time and location for both you and for me. The make-up exam will be
different from the one given at the scheduled exam time and will be equivalent to the original in form,
content, difficulty, and time limits, and the standards for scoring and grading will be equivalent to those
used for the original examination.

Academic honesty policy
Academic integrity is of the utmost importance at Nebraska. Be sure you understand expectations of
you and your academic work. View the complete list of academic dishonesty violations in the Student
Code of Conduct, specifically Article III: Proscribed Conduct, Section B. Conduct – Rules and
Regulations, 1. Acts of Academic Dishonesty. For more information, please visit
https://studentconduct.unl.edu/.

Accommodations for students differently abled
It is my goal that this class be an accessible and welcoming experience for all students. Reasonable
accommodations are provided for students who are registered with the Accessibility Services Center and
make their requests sufficiently in advance. For more information, contact:
Lincoln campus: Services for Students with Disabilities
Omaha campus: Accessibility Services Center

Resources for students seeking mental health help
UNL and UNO offer a variety of options to students to aid them in dealing with stress and adversity.
Counseling and Psychological Services (CAPS) is a multidisciplinary team of psychologists and counselors
that works collaboratively with Nebraska students to help them explore their feelings and thoughts and
learn helpful ways to improve their mental, psychological and emotional well-being when issues arise.
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UNO CAPS Counseling and Psychological & Services (CAPS) 402-554-2409
At UNO, the Wellness Center provides a variety of wellness resources. The UNO Wellness Center can be
reached by calling 402-554-2539.
UNL CAPS Counseling and Psychological & Services (CAPS) 402-472-7450
At UNL, Big Red Resilience & Well-Being (BRRWB) provides one-on-one well-being coaching to any
student who wants to enhance their well-being. Trained well-being coaches help students create and be
grateful for positive experiences, practice resilience and self-compassion, and find support as they need
it. BRRWB can be reached by calling 402-472-8770.

University Policies
More on all university policies and resources can be found at (https://go.unl.edu/coursepolicies).
University policies cover
•
•
•
•
•
•
•
•
•
•

University-wide Attendance Policy
Academic Honesty Policy
Services for Students with Disabilities
Mental Health and Well-Being Resources
Final Exam Schedule
Fifteenth Week Policy
Emergency Procedures
Diversity & Inclusiveness
Title IX Policy
Other Relevant University-Wide Policies
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